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A bat survey was conducted at the Middle Fork River Forest Preserve in Champaign County,
Illinois during summer 2002. Its primary objective was to determine if the federally endangered
Indiana bat (Myotis sodalis; U.S. Fish and Wildlife Service 1991) occurs at the preserve. The
survey was a cooperative effort by the Illinois Natural History Survey (INHS) and U.S. Army
Corps of Engineers Construction Engineering Research Laboratory (CERL). If Indiana bats
were captured, CERL personnel planned to radiotrack reproductively active females to their
diurnal roosts and describe the habitat around the roost trees.
Middle Fork River Forest Preserve covers 620 hectares (1530 acres) in Kerr Township in the
northeastern comer of Champaign County (T. 22N, R. 14W, portions of Sections 5, 6, 7, 8, and
17, Rankin and Penfield U.S. Geological Survey 7.5' topographic quadrangles). The Champaign
County Forest Preserve District dedicated the park in 1984. Middle Fork Preserve is considered
of special value to the county because of its size and relatively high natural quality (Citizens
Advisory Committee 1996). The core of the park is a 6.4-km (4-mile) stretch of the Middle Fork
of the Vermilion River. This portion of the Middle Fork is classified as a B stream or highly
valued aquatic resource (Biological Stream Characterization of Illinois Streams 1995 map,
INHS). Downstream in Vermilion County, the Middle Fork was designated a State Scenic River
in 1986 and a National Wild and Scenic River in 1989 (www.dnr.state.il.us/lands). Sugar Creek,
a B stream, also runs through the preserve and enters the Middle Fork. The preserve contains a
diversity of habitats, including bottomland and upland forest, savanna, prairie, marsh, old
(successional) fields, ponds, and cropland. In addition to the riparian corridor itself, the two
waterfowl management areas, Baermann-Hoglot prairie complex, and Kettle Marsh area were
deemed to have very high natural quality (Citizens Advisory Committee 1996). The West
Woods and a mature oak-hickory forest in the North Woods were considered to be of high
natural quality; the latter was described as the best woodland at Middle Fork Preserve (Citizens
Advisory Committee 1996). Developed areas in the park include a 65-site campground.
Methods
Bats were surveyed by mist netting, which is the most effective method for capturing bats in
flight (Kunz et al. 1996). Black nylon mist nets (38 mm mesh) were used (Avinet, Inc., Dryden,
NY); the nets were 12 m in length and could be spread to a width of 2.6 m. Mist netting was
conducted at sites along the Middle Fork River where the branches of riparian trees created a
partial canopy above the channel. Nets were stretched across the river between a pair of metal
poles 6.1 m tall. Two nets were stacked vertically and suspended by placing loops at the ends of
the nets on a rope and pulley system attached to each pole. Using the pulley systems, the top of
the uppermost net could be raised to a height of 6.1 m and the nets could be lowered to remove
bats. Nets were positioned perpendicular to the river channel and under or next to low tree
branches. When the nets were raised they blocked part of the flyway above the river. This mist-
netting system is described in detail by Gardner et al. (1989. Two such high-net sets were
erected at each netting site (spaced > 50 m apart). An additional net (water-set) was sometimes
stretched between 3.1-m high metal poles near a high net and just above water level in order to
catch low-flying bats. The nets were raised at dusk and checked at 10- to 15-min intervals until
0030h or later. Mist netting was conducted on nights when environmental conditions were
considered favorable for bat captures, i.e. no precipitation, no strong winds, and temperatures
above 9°C (Gardner et al. 1991a). Each site was sampled for two consecutive nights.
2The following data were recorded for each bat captured: species, sex, age class (juvenile or
adult), reproductive condition, and weight. Age class in bats is determined by the degree of
closure of the phalangeal epiphyses; juveniles (i.e., young of the year) are recognizable because
of the incomplete ossification of the epiphyses (Anthony 1988). The reproductive condition of
male bats is determined by the size of the epididymides, which are covered by pigmented sheaths
and located lateral to the tail. Sexually mature males have enlarged or distended epididymides
that can be seen through the interfemoral membrane (Racey 1988). Pregnant females can be
recognized by gently palpating the fetus through the abdomen, and lactating and post-lactating
females by examination of the teats. Weights were determined to the nearest 0.1 or 0.5 g with a
Pesola scale. Most bats were released at the capture site immediately after examination; blood
samples for a study of West Nile Virus were taken from a few bats before their release.
Site Descriptions and Netting Conditions
Middle Fork River -- North: near the North Waterfowl Management Area; T.22N, R.14W, SE/4
Sec. 6 (Rankin 7.5' topographic quadrangle; Figure 1); netted 10 and 11 July 2002. Both sides of
the river were forested at this site. Net A was placed under a partial canopy of silver maples
(Acer saccharinum). The channel was 15 m wide and filled with shallow water (10-40 cm deep).
The substrate was sand and gravel. The east pole was located in the water approximately 1 m
from the base of a steep, 2.5-m high bank and in front of maple branches. The west pole was
under maple branches and 1 m from a vertical, 3-m high bank. The net was suspended above a
pool, but there was a riffle upstream. There was limited canopy cover above the river and low-
hanging branches formed minor obstructions in the flyway. Net B was located approximately 80
m downstream from net A. The channel at this net was 17 m wide and filled with relatively
shallow water. A large gravel bar was exposed just downstream of net B. The east pole was
placed 0.5 m from the base of a vertical, 3-m high bank; it was next to the branches of a silver
maple and in front of a large snag. The west pole was in the water 3 m from the riverbank and
between the branches of a large silver maple. There was partial canopy closure above the net.
The sky was partly cloudy and the air still during the netting session. There was a new moon.
The temperature at dusk was 25°C on 10 July, but only 19°C on 11 July. The nets were raised at
2050 h and lowered at 0045 h on the first night. The next night they were raised at 2045 h and
lowered at 0100 h.
Middle Fork River -- Central: near the South Waterfowl Management Area and Harry L. Swartz
Campground; T.22N, R.14W, NW/4 Sec. 8 (Rankin 7.5' topographic quadrangle; Figure 1);
netted 8 and 9 July 2002. Net A was positioned under the branches of silver maple trees. The
east pole was at the base of the riverbank, while the west pole was in the water approximately 5
m from the bank. Water filled the 18-m wide channel under the net, but a large gravel bar was
exposed downstream. The depth of the water at the site varied from 30 to 90 cm and the
substrate was sand and gravel (with some large rocks present). The banks were very steep and
2.5 m high. The east side of the river was forested. There was a forested riparian strip (20 m
wide) on the west bank, beyond which was the levee surrounding the waterfowl area. The
canopy was partially closed above the river. Net B was located approximately 50 m upstream of
net A and positioned next to a low, leaning willow (Salix). The east pole was in the water about
2 m from the base of a sloping, 2-m high bank. The west pole was about 3 m from the base of a
Figure 1. Locations of mist-netting sites at the Middle Fork River Forest Preserve, Champaign
County, Illinois, 2002 (Rankin and Penfield 7.5' topographic quadrangles).
4steep, 2.5-m high bank and in front of the branches of a large elm (Ulmus). Water also filled the
channel at this location. The forest on the east side of the river contained several ATV trails.
There was no canopy above this stretch of the river.
The sky was partly cloudy, the air calm (with a 2-3 kph breeze), and the temperature at dusk
25°C on the evening of 8 July. The next evening the sky was cloudy. There was a breeze of up
to 13 kph and the temperature at dusk was 24°C. A new moon occurred on 10 July. The nets
were raised at 2040 h and lowered at 0030 h on the first night. The following night they were
raised at 2045 h and lowered at approximately 0100 h.
Middle Fork River -- South: downstream of the confluence with Sugar Creek; T.22N, R.14W,
NE/4 Sec. 17 (Penfield 7.5' topographic quadrangle; Figure 1); netted 5 and 6 August 2002.
Both sides of the river were forested at this site. Net A was located 150 m downstream of the
place where Sugar Creek entered the river. The substrate consisted of sand and rock. The
channel was 18 m wide and full of relatively shallow water (0.2-1 m deep) at the net, but there
was a large exposed sandbar just upstream. The banks were 2-2.5 m high and very steep. The
east pole was placed 2 m from the base of the bank under the branches of a silver maple and an
elm. The west pole was 3 m from the riverbank in front of low branches of a silver maple that
blocked part of the flyway. There was a partial canopy at the net, but no canopy above the river
upstream. Net B was 30 m downstream of net A. The banks were 2.5 m high and the water was
relatively deep (> 1 m) on the west side of the channel. The east pole was located 1 m from the
base of a very steep bank. The west pole was placed 3 m from the base of a moderately sloping
bank; it was under the branches of a silver maple and next to dead limbs of a sycamore (Platanus
occidentalis) that was leaning over the river. The canopy was closed above the net, but very
high. An additional 12-m long net was used as a water-set 1 m upstream of net B for the first
night.
During the netting session, the sky was partly cloudy and the air calm (with a 2-3 kph breeze on
the first night). There was a waning crescent moon. The temperature at dusk was 25°C on 5
August and 19°C on 6 August. The nets were raised at 2015 h each night. They were lowered at
0045 h on the first night, 0015 h on the second night.
Results
A total of 25 bat captures occurred during six nights of mist netting at the Middle Fork River
Forest Preserve (Table 1). The number of individuals cannot be determined with certainty
because some bats may have been caught more than once. Representatives of six species were
captured during this survey: little brown bat (Myotis lucifugus), northern long-eared bat (M.
septentrionalis), eastern red bat (Lasiurus borealis), hoary bat (L. cinereus), evening bat
(Nycticeius humeralis), and big brown bat (Eptesicusfuscus) (Table 1). No federally endangered
Indiana bats were caught. A juvenile male red bat caught on 5 August was unable to fly
immediately after examination; he was released several days later at a different location. The
original datasheets are on file at the INHS.
Table 1. Bat captures at the Middle Fork River Forest Preserve, Champaign County, Illinois,
2002
Common Name No. Age Sex Reprod.
North site, 10 July
Lasiurus borealis
North site, 11 July
Nycticeius humeralis
Lasiurus cinereus
Myotis lucifugus
Myotis septentrionalis
Central site, 8 July
Eptesicus fuscus
Nycticeius humeralis
Myotis lucifugus
Central site, 9 July
Lasiurus borealis
Eptesicus fuscus
Nycticeius humeralis
Myotis lucifugus
South site, 5 August
Lasiurus borealis
Eptesicus fuscus
South site, 6 August
Eptesicus fuscus
eastern red bat
evening bat
hoary bat
little brown bat
northern long-eared bat
big brown bat
evening bat
little brown bat
1 A M NR
2
1
2
2
4
1
1
1
1
eastern red bat
big brown bat
evening bat
little brown bat
1
1
2
eastern red bat
big brown bat
big brown bat
A
J
A
A
F
M
F
F
A F
A M
(escaped)
A F
A F
A
A
A
A
J
J
A
F
M
F
F
F
M
F
L
NR
PL
PL
PL
NR
L
L
NR
NR
L
L
NR
NR
PL
1 A F PL
A = Adult, J = Juvenile; M = Male, F = Female; NR = Non-reproductive, L = Lactating, PL = Post-lactating
Species
Discussion
Twelve species of vespertilionid bats occur in Illinois on a regular basis. Three of these species
would not be found in east-central Illinois. The southeastern myotis (M. austroriparius) and
Rafinesque's big-eared bat (Corynorhinus rafinesquii) are restricted to southernmost Illinois
(Illinois Natural Heritage Database [INHD], Illinois Department of Natural Resources), while the
gray bat (M. grisescens) occupies caves year-round (Decher and Choate 1995) and is known
from only a limited number of locations in Illinois (INHD). In addition, the silver-haired bat
(Lasionycteris noctivagans) is found in the state primarily during spring and autumn migration
periods (Hoffmeister 1989). Thus, eight species potentially inhabit the Middle Fork River Forest
Preserve during the summer. This survey documented the presence of six species.
Captures of reproductively active females indicated the presence of maternity colonies of big
brown, little brown, evening, and northern long-eared bats at the park. Big brown and little
brown bat maternity colonies now roost primarily in buildings, while maternity colonies of
evening bats roost in buildings or tree cavities (Kurta 1995; Smith and Parmalee 1954; J.A. Kath
and J.E. Hofmann, unpublished data). The evening bat is listed as an endangered species in
Indiana (Indiana Department of Natural Resources 1993) and is one of the less commonly
encountered species in Illinois (Hoffmeister 1989, INHS Bat Survey and Public Health Specimen
databases). Thus, the existence of an evening bat colony at the forest preserve is regionally
significant. Female northern long-eared bats form small maternity colonies, roosting in tree
cavities, under the exfoliating bark of dead trees, and occasionally in buildings or behind shutters
(Kurta 1995). Given the importance of man-made structures to these species, buildings at the
park should be checked for the presence of roosting bats before any extensive renovation or
demolition is undertaken, especially during spring and summer.
Unlike the four colonial species discussed above, red and hoary bats are solitary species that
roost singly, except for females and their young. Hoary bats roost amid the foliage of trees, but
red bats hang in shrubs or tall forbs as well as trees (Belwood 1998; J.B. Taft and J.E. Hofmann,
personal observations). These species rarely enter buildings. Juveniles of both species were
captured, indicating that reproductively active females roosted at the park.
This survey was limited to the summer, but bats would be essentially absent from the Middle
Fork River Forest Preserve during winter. Little brown and northern long-eared bats hibernate in
caves or abandoned mines, although big brown bats hibernate in the walls or attics of buildings
as well as in caves and mines (Kurta 1995). Red, hoary, and evening bats that spend the summer
in central Illinois presumably migrate farther south for the winter; there are virtually no winter
records for these species in Illinois (Hoffmeister 1989). Red and big brown bats are relatively
cold tolerant (Belwood 1998) and can be seen flying in central Illinois late into the autumn.
It was surprising that no eastern pipistrelles (Pipistrellus subflavus) were caught at the park.
This species occurs throughout Illinois, although there are few records for the northeastern
portion of the state (Hoffmeister 1989, INHS Bat Survey and Public Health Specimen
databases). Pipistrelles have been caught along the Middle Fork of the Vermilion River,
Vermilion River, and Little Vermilion River in Vermilion County, Illinois (INHS Bat Survey
Database). Little is known about their roosting habits in Illinois, but small maternity colonies
apparently roost in hollow trees or buildings in the northern part of their range (Kurta 1995,
Belwood 1998, Whitaker 1998).
No Indiana bats were captured at the Middle Fork River Forest Preserve, but a maternity colony
of this species has been documented in the vicinity of the park. In 1988 a lactating female was
netted on the Middle Fork of the Vermilion River in Ford County, just north of the Champaign
County line (Gardner et al. 1996, INHD). She was radiotracked to a dead slippery elm (Ulmus
rubra) in the riparian forest along the Middle Fork (Gardner et al. 1991b). Although it had lost
much of its bark, the tree was occupied again by an Indiana bat maternity colony during 1990; 46
bats were observed emerging during an exit count on 12 June (J.E. Gardner and J.E. Hofmann,
unpublished data). This maternity colony roosted approximately 5 km from the northwestern
corner of the Middle Fork Preserve. Reproductively active female or juvenile Indiana bats also
have been caught at three locations along the Little Vermilion River in Vermilion County during
the 1990s (Gardner et al. 1996, Phillips et al. 1997, INHD).
Indiana bats congregate in caves or abandoned mines for hibernation, but are more widely
dispersed during the summer (Kurta 1995). Maternity colonies primarily roost beneath slabs of
exfoliating bark on dead trees, but also have been found beneath the "shaggy" bark of certain live
hickories (Carya) and in tree cavities (Cope et al. 1973; Humphrey et al. 1977; Gardner et al.
1991b; Kurta et al. 1993a, 1993b, 1996; Callahan et al. 1997). A maternity colony, however,
recently was found roosting in an attic in Pennsylvania (Butchkoski and Hassinger 2001). Males
and nonreproductive females roost in caves, mines, or artificial structures (such as bridges) as
well as trees during the summer (Mumford and Cope 1958, Gardner et al. 1991b, Salyers et al.
1996, Ford et al. 2002). Roost trees used by Indiana bats have been discovered in both upland
and floodplain forests (Gardner et al. 1991b). Most maternity roost trees have been relatively
large with a diameter at breast height of at least 30 cm (Gardner et al. 1991b; Kurta 1993a, 1996;
Callahan et al. 1997). Tree species that have been used by Indiana bat maternity colonies in
Illinois are slippery elm, northern red oak (Quercus rubra), shagbark hickory (C. ovata), silver
maple, cottonwood (Populus deltoides), post oak (Q. stellata), bitternut hickory (C. cordiformis),
white oak (Q. alba), American elm (U. americana), sycamore, and green ash (Fraxinus
pennsylvanica) (Gardner et al. 1991b; Kurta et al. 1993a; J.E. Gardner and J.E. Hofmann,
unpublished data). A maternity colony uses more than one tree during the summer (e.g., Gardner
et al. 1991b, Kurta et al. 1996, Callahan et al. 1997) and a roost tree has a limited "lifespan"
(Gardner et al. 1991b). Thus, although there is more to learn about the habitat requirements of
Indiana bat maternity colonies at the landscape level (Menzel et al. 2001), sustainable habitat
must include a variety of snags, shagbark hickories, and numerous large, senescent trees that
could serve as future roosts. Requirements for foraging habitat are less restrictive; Indiana bats
forage in and along the canopy of riparian and upland forests as well as over ponds and fields
(Humphrey et al. 1977, LaVal et al. 1977, Brack 1983, Clark et al. 1987, Gardner et al. 1991b).
Management practices to maintain or enhance suitable summer habitat for Indiana bats are
compatible with the mission of the Champaign County Forest Preserve District and goals for the
Middle Fork River Forest Preserve (Citizens Advisory Committee 1996). One recommendation
would be preservation of the forested riparian corridor along the Middle Fork of the Vermilion
River. A second recommended practice would be the retention of large dead trees (snags) in
forested portions of the park, unless they pose an imminent danger to the public.
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